INTRODUCTION
High-quality health care increasingly relies on teams, collaboration, and interdisciplinary work, and physician leadership is essential for optimizing health system performance. [1] [2] [3] The Accreditation Council for Graduate Medical Education (ACGME) has established common program requirements that include skills in interpersonal communication, quality improvement, and system-based practice. 4 The CanMEDS Physician Competency Framework identifies and describes seven roles for physicians: medical expert, communicator, collaborator, manager, health advocate, scholar, and professional. 5 As practice management, performance improvement, and system-based practice have become integral to residency training in the U.S. [6] [7] [8] , experts are calling for leadership development to strengthen practicing physicians' leadership skills and competencies. [9] [10] [11] [12] [13] [14] [15] The lack of a common conceptual framework, however, presents a challenge to the field. While leadership may be understood as motivating and influencing others to bring about change, management involves achieving specific results through planning, organizing, and solving problems. 16 Some see leadership and management as separate systems of action, but in practice, the terms are often used interchangeably. 17, 18 Some leadership models focus on competencies required to fill leadership roles in a given organizational setting, such as self-awareness, technical and conceptual knowledge, and skills needed in leadership roles. 19, 20 Although the literature draws a distinction between leader development (building individual competencies) and leadership development (building collective capacity) 21 , the term "leadership development" often encompasses efforts to develop individual leaders as well as to build capacity for leadership within an organization. 22, 23 Leadership development can promote several key functions in organizations, such as performance improvement, succession planning, and organizational change, and the literature on leadership provides evidence that leadership development helps organizations to achieve their goals. 24, 25 Developing leadership capacity in groups and organizations includes promoting a culture of accountability and alignment. 22, 26 Target groups for leadership development may include individuals with or without formal leadership roles. 27 Leadership development programs may be delivered internally, externally, or a combination of both, and recent surveys suggest wide variation in approaches to leadership development among health care organizations. 14, 15 We lack a synthesis in the scientific literature that summarizes recurrent themes and empirical evidence regarding physician leadership development programs. Accordingly, we sought to systematically review published medical literature on physician leadership development in order to characterize the settings, educational content, teaching methods, and learning outcomes achieved. Findings from this study may be useful for designing and evaluating future leadership development programs.
METHODS

Literature Search
We searched for relevant English-language studies published from 1950 through November 2013 using the Ovid MEDLINE electronic database. We initially identified articles using text keyword searches (e.g. "leadership development"or "physicians"). We then developed a comprehensive search strategy using Medical Subject Headings terms: (Physicians OR Physician executives OR Internship and Residency OR Medical staff) AND (Leadership OR Practice Management) AND (Program evaluation OR Program development OR Curriculum). The search identified 596 unique articles, and four additional articles were identified through other sources, comprising a total of 600 articles (Fig. 1 ).
Eligibility Criteria
We included any peer-reviewed article that: (a) reported on an educational course, curriculum, or program designed to train physicians in leadership skills or expose physicians to leadership concepts, (b) outlined teaching methods used to achieve this goal, or (c) reported results from the evaluation of the course, curriculum, or program.
Article Review Process
Two members of the research team (J.F. and E.C.) independently reviewed all titles as well as available abstracts. Of the 600 articles, we excluded 527 that were not relevant, such as articles that focused exclusively on medical students or nurses or articles that described programs intended only to build competencies in quality improvement or accounting skills.
The full text of the article was consulted as needed. We identified 73 articles that described leadership development courses or programs, and we were successful in retrieving the full text for a total of 71 articles. Two researchers (J.F. and A.B...) reviewed these articles to determine their eligibility; 26 articles did not report evaluation findings and were therefore excluded, resulting in a final sample of 45 studies.
The article screening process was followed by independent abstraction of data by J.F. and A.B. from all 45 articles, using a structured data entry form with categories for setting/target group, teaching/learning method used, educational content, evaluation design, method, and outcome. Differences in categorization at the article screening and data abstraction stages were resolved through negotiated consensus.
Data Analysis
We extracted curricular descriptors using the data entry form and recorded whether a curriculum was a one-time activity or an extended program, and to what extent didactic lectures/ seminars, project work, group work, simulation, and multisource/360-degree feedback tools were used. Leadership development may focus on personal growth, conceptual, or technical knowledge or skills 19, 20 , and we recorded which of these aspects were covered by a program. Leadership development curricula may be evaluated using various outcome measures, including outcomes for individuals, groups or teams, organizations, networks, and societies. 28 We used Kirkpatrick's four-level evaluation model as a starting point for program classification. 29 This model describes four evaluation levels: reaction (Level 1), knowledge (Level 2), behavioral change (Level 3), and system results (Level 4). In accordance with previous reviews on leadership development in the general leadership literature 24, 25 we differentiated between subjective and objective assessment of outcomes. Thus, seven categories were used to classify evaluation outcomes: reaction (Level 1), knowledge (subjective) (Level 2A), knowledge (objective) (Level 2B), behavior/expertise (subjective) (Level 3A), behavior/expertise (objective) (Level 3B), system results/ performance (subjective) (Level 4A), and system results/ performance (objective) (Level 4B) ( Table 1) .
RESULTS
Setting and Target Group
Of the 45 studies that met the eligibility criteria, the majority (n=34) reported on single residency/fellowship programs or programs for physicians, surgeons, or medical faculty. A minority (n=11) of programs were multidisciplinary (Table 2) . Authors cited the need to foster a nonthreatening participatory and exploratory environment as the primary reason for including physicians only. 58, 71 The desire for interdisciplinary learning, communication, and collaboration were cited as reasons for choosing a multidisciplinary approach. 40, 50, 56 Among the 45 articles, 39 reported on courses and programs in the U.S. and Canada (Table 3) .
A total of 29 articles described programs for physicians (including residents and faculty) without a formal leadership role, and 16 articles described programs for individuals in formal leadership roles (chief residents, physicians with leadership responsibilities, program directors, and faculty in leadership position) ( Table 3 ). The duration of training ranged from a half-day workshop 47 to a three-year program. 55 Most programs (n=32) were delivered as an extended course, most often over a period of 12 months; fewer (n=13) were one-time events (such as a single workshop, conference, or a course).
Educational Aims and Content
The educational programs in more than half of the 45 studies focused on training skills, including exercises on giving feedback, building teams, resolving conflicts, communicating and writing a business plan, or teaching technical and conceptual knowledge (Table 2) . Personal growth and self-awareness 596 potentially relevant citations identified in a literature search in Ovid MEDLINE Medline from 1950 until November 2013, and four citations identified through other sources, comprising a total of 600 articles 73 articles reviewed 527 articles excluded due to lack of curriculum or program description or did not include physicians 45 articles included in the review 24 articles excluded because no evaluation data were reported; four articles excluded because we were unable to obtain a copy were explicit aims in nine programs. The curricula addressed a wide range of educational content and displayed great diversity-and, at times, inconsistency-in concepts of leadership and management (see Tables 2 and 3 ). The most common topics included in the curricula were leadership, teamwork, financial management, self-management, conflict management, quality improvement, communication, and health policy/strategy.
Teaching/Learning Methods
Teaching methods were specified in 43 articles (Table 2) , while two articles lacked this information. 30, 42 Of the 43 programs, 36 used didactic lectures/interactive plenary seminars, 32 involved group work (case-based discussions, exercises, group reflections), 16 included project work (actionbased learning, project planning), and 12 reported the use of simulation exercises (simulated practice and role play). Multisource feedback or a 360-degree feedback tool was used in three programs. 33, 54, 64 Most of the programs used two or more teaching/learning methods in the curricula.
Evaluation Design and Outcomes
About half of the 45 studies used pre/post intervention designs as the basis for evaluating outcomes. Most post-intervention assessments occurred immediately after the program, while five studies assessed participants over a longer time span, of which three programs scored participants at baseline and at six months post-intervention, 34, 37, 47 and three reported data on participant career development. 40, 42, 64 Only five studies 34, 42, 45, 57 used a comparison group. Quantitative data only (surveys, tests, standardized observations, etc.) were used in the majority of studies, and qualitative data only (free-text comments, oral evaluation, and semi-structured interviews) were used in one study. 35 Mixed evaluation methods were used in one-fifth of the studies.
A majority (n=25) of the articles reported participants' reaction scores (Level 1), and four-point or five-point Likert scales were commonly used to rate modules, sessions, or the program as a whole (Tables 2 and 3 ). Self-assessed knowledge outcomes (Level 2A) were reported in 36 of the studies, while objective tests of knowledge (Level 2B) were used alone or in addition to self-assessed measures in seven of the studies. Self-assessed learning outcomes for behavior/expertise (Level 3A) were reported in 10 studies. Two studies reported using objective outcome measures for behavior/expertise (Level 3B), such as using a form to score a third person's leadership performance 44 or using a checklist to score a team's performance. 47 Outcomes at the system (e.g., organizational) level (Level 4A and Level 4B) were reported in six articles. Staff-assessed increased quality of care was measured in one of these studies, 37 and participant success in advancing to higher leadership roles was reported in three studies. 42, 54, 64 Two of the studies documented objective outcomes on quality indicators for management of diseases such as diabetes, asthma, and breast cancer, 48 and one study reported increased customer satisfaction. 54 One study measured the number of business plans implemented. 70 
DISCUSSION
We identified 45 peer-reviewed articles that described and reported evaluation outcomes of physician leadership development programs. We found considerable heterogeneity concerning conceptual frameworks, teaching and learning methods, educational content, evaluation design, and outcomes measured. Most programs identified in this study targeted either resident physicians with no formal leadership roles or physicians in mid-level management positions. We found no reports on programs for physicians in top-level leadership positions. Almost two-thirds of the programs focused on skills training and technical and conceptual knowledge, while one-fifth of the programs focused on personal growth and awareness. All 45 studies reported positive outcomes, but few studies reported system-level effects, such as improved performance on quality indicators for disease management or increased customer satisfaction.
As a whole, the reports in the literature indicated that the majority of programs targeted physicians exclusively, with no participation of other professional groups within the health care organization. Although experts have noted that physicianonly programs may facilitate open dialogue among participants 75 , it is possible that such approaches miss opportunities for developing the capacity to collaborate across professional lines, which may be important for team-based leadership. 26, 27 This review suggests that current approaches to physician leadership development focus more on the skills of individual physicians than on enhancing the capacity for collaboration through cultivating greater levels of understanding and communication networks across professional groups.
We also found that although self-awareness within larger groups and organizations is fundamental to leadership capacity, relatively few programs addressed personal growth and selfawareness. 19, 20, 22, 25 One-third of the programs addressed selfmanagement, but the methods were limited, and few programs reported using any sort of multi-source feedback tool. Our findings suggest that the leadership programs described in the medical literature focus more on the "know" and "do" elements of leadership than the "be" component, which some argue is fundamental in attaining the capacity to lead. 19, 20, 25 As teamwork and collaboration are increasingly required in the area of health care, there is a growing need to include self-awareness and emotional intelligence as fundamental competencies within leadership development programs. 9, 10, 13, 76 We found that programs largely employed lectures, seminars, and group work rather than the broader set of teaching tools available for leadership development, including developmental relationships (mentors, coaching, peer learning partners), assignments (job moves and rotations, action-based learning projects), feedback processes (performance appraisal, 360°feedback), and self-developmental activities. 15, [20] [21] [22] 75 This finding is consistent with the recognition that, thus far, the literature on physician leadership development has been centered on imparting conceptual knowledge to physicians as individuals, for which lectures and seminars may be suitable, and has directed fewer resources to efforts in building self-awareness, for which action-based learning, feedback, and self-development activities may be more appropriate. Importantly, the few studies that documented favorable organizational outcomes, such as improvement in quality indicators for disease management, were characterized by the use of multiple learning methods, including lectures, seminars, and group work, and involved action learning projects in multidisciplinary teams. 42, 48, 54 The implication of this finding is that greater investment in programs using teamwork and multiple learning methods is likely to have the largest impact in the area of leadership development for physicians. And while these may be more expensive and time-consuming to undertake, real progress will likely require such resources, and lower-level efforts may continue to have a limited effect.
Furthermore, we found that most of the literature evaluated the impact of programs on a narrow set of measures, most commonly participant satisfaction scores and self-assessed knowledge and behavioral change. Only six studies examined more complex outcomes at the system level. Evidence from outside the medical field has indicated that leadership development activities can positively influence organizational performance; 24, 25 however, the evidence base remains modest due to the paucity of studies that have assessed organization-level outcomes. Pilot programs are needed, with robust evaluation, to provide a base of evidence for the most effective means of achieving this critical capacity. We have come a long way in calling for great leadership among physicians, but there is opportunity for further improvement. Although learner satisfaction and individual learning outcomes are important, there is a dearth of research exploring clinical outcomes and organizational effects, as well as a lack of studies exploring the mechanisms by which leadership programs foster learning and change.
Our findings should be interpreted in light of several limitations. First, many of the studies we reviewed exhibited weak study design, modest and selected samples of participants, and a limited scope of outcomes measured. Furthermore, there was substantial heterogeneity among evaluation designs, outcome measures, and conceptual frameworks, precluding a quantitative synthesis of the varied findings. Although these are acknowledged limitations, this recognition also provides an understanding of the current state of evidence and highlights important paths for improvement with regard to studies on physician leadership development. Second, we limited our search to the peerreviewed literature, excluding data on programs reported in the grey literature. Although this may have resulted in our missing novel programs, we wanted to ensure an adequate understanding of the methodologies employed, and thus focused on peerreviewed scientific literature. Last, our findings likely suffer from publication bias, in that negative studies that have shown no significant impact of leadership development programs were likely underrepresented in our review. This is a common challenge for reviews of peer-reviewed literature, and is important to acknowledge in interpreting our findings.
In conclusion, the literature indicates that physician leadership development programs are associated with significantly increased self-assessed knowledge and expertise among physician participants; however, few studies have examined the impact on broader outcomes at an organizational or system level. Furthermore, our synthesis of the literature suggests important gaps, including a lack of programs that integrate non-physician and physician professionals, a limited use of more advanced training tools such as interactive learning and feedback in order to develop greater self-awareness, and an overly narrow focus on individual-level rather than system-level outcomes.
